We shed light on how individuals choose payment instruments and why cash still retains a significant share in some countries, in particular European countries, although card payment would be possible. We propose a two stage empirical framework which explains ownership of credit cards and then the use of cash, given the individual's payment infrastructure. Using a new and unique set of micro data that contains both transaction information and survey data on payment behaviour of German individuals, our results indicate that cash usage is compatible with rational decision making. Consumers decide upon the adoption of payment cards and then use available payment means according to their transaction and personal characteristics, the relative costs of cash and card usage and preferences. Interestingly, we find that the possession of a credit card, notably in addition to a debit card, does not significantly affect the use of cash in Germany, indicating that credit cards and debit cards are close substitutes in Germany JEL-Code: E41, E58, D12
Introduction *
Payment technologies have been advancing rapidly in recent years and decades. This may well have implications for the use of cash, and the demand for currency. A significant decline in the share of cash payments would exert profound influences on monetary policy transmission, the aggregate cost of payment system and, of course, on seigniorage.
However, cash seems far from fading out, although the diffusion of non-cash payment instruments has progressed very far. Our survey information shows that around 91% of all consumers hold debit cards and 27% hold credit cards. The options for cashless payments have been increasing in recent years, in particular since more and more retailers have introduced point-of-sale terminals. But the data also reveal that cash still accounts for an astounding 82% of the volume and for 58% of the value of all direct payment transactions. 1 These figures imply that cash is being used in many payment transactions for which cashless payments would have been possible, at low costs for consumers.
How can this be explained? Several reasons for a high share of cash transactions are conceivable. Consumers may be subject to some form of habit persistence. There may be specific preferences towards cash usage. The card network may still not be dense enough.
Cash may have retained cost advantages over other forms of payments. Consumers may act irrationally. While these explanations seem plausible, relatively little is known about their actual relevance. 2 The goal of this paper is to identify factors that determine the adoption and use of payment means. We use a unique survey data set that contains a diary of transaction records as well as detailed information on various aspects of payment behaviour. * We are greatful for comments by Stefan Gerlach, Thomas Laubach, Alexander Wolman and participants on seminars at the Oesterreichische Nationalbank and the Deutsche Bundesbank, Our results are still preliminary. 1 This figure is close to results for Austria where cash payments accounted for 86% of all direct payment transactions in 2005 (Mooslechner, Stix and Wagner 2006) . In the survey, direct payment transactions comprise all transactions apart from recurrent transactions, which are typically settled by direct debit or by bank transfers from accounts (e.g. rents, insurance fees, telephone bills).
We present a theoretical and empirical framework that reflects the complex multi-stage decision problem of consumers: individuals can choose their payment infrastructure, requiring an adoption decision. Then, given the adoption decision and hence a set of available payment instruments and given payment alternatives offered at the point-of-sale, households choose a particular payment instrument. 3 The latter choice may be influenced by various factors. In particular, results by Santomero & Seater (1996) , Whitesell (1992) or Shy and Tarkka (2002) suggest that the decision depends on transaction characteristics. Bounie & Houy (2007) empirically refute some of the predictions of Whitesell's model and argue that the payment decision also depends on the stock of available cash balances at the time of the purchase. Another line of reasoning treats cash and card payments as perfect substitutes and argues that the persistence in cash usage observed in some countries can be explained by cost advantages (Markose & Loke 2003) .
Regarding the relative cost factors associated with the use of cash and payment cards, we refer to the literature on cash management and the effects of withdrawal and payment innovations on cash demand (cf. Baumol 1952 , Tobin 1956 , Attanasio, Guiso & Jappelli 2002 , Alvarez & Lippi 2009 , Lippi & Secchi 2009 , Stix 2004 . Other authors maintain that cash and payment cards are not perfect substitutes and that preferences towards certain characteristics of payment means are important. In particular, distinctive features of cash, like anonymity (Drehmann, Goodhart & Krueger 2002; Economist, 2007) , or convenience and cost control have been identified in this context (e.g. Mantel 2000b).
Given these -partly competing -results, our empirical framework accounts for (i) transaction and personal characteristics as well as the expenditure structure, (ii) the relative costs of cash and card usage and (iii) preferences for means of payment characteristics (e.g. the desire for anonymity, cost control). This comprehensive approach allows us to test whether individuals behave rationally, that is whether the high cash intensity still observed in Germany can be explained by economic behaviour or whether it reflects habit persistence.
Our empirical framework contributes to the literature in several dimensions: First, in addition to modelling the likelihood of substituting cash by cards (which is typically done in the few related papers that also employ information on transaction characteristics), we also analyse the extent of this substitution. Importantly, we are able to condition on the possibility of a true choice, ie we are able to exclude transactions that could only be carried out using cash or card payments, respectively. Second, we do not only look at the share of cash usage over all transactions for a particular consumer but we allow payment behaviour of consumers to differ across spending categories (e.g. daily retail expenditures versus gas stations). Third, our model explicitly accounts for the simultaneity of the decision to adopt a payment card and the decision on how available payment means are used.
Fourth, due to data limitations, previous empirical studies have often been confined to study only a subset of potential explanatory factors. Among the studies that analyze cash-card substitution at the level of individuals, most focus on the relative costs of cash and card usage while only a few papers also analyze the role of preferences (e.g. Mantel 2000a) or transaction characteristics (Boeschoten 1998 , Bounie & Abel 2006 , Hayashi & Klee 2003 , Shy & Tarkka 2002 . The fact that we can consider all of these factors simultaneously allows testing competing hypotheses. Furthermore, previous studies often had to proxy relative costs of cash and card usage by personal characteristics, whereas we are able to provide more direct measures.
Our findings support the notion that the choice of payment instruments follows a complex multi-stage and multi-layered decision problem which can be characterized along the following dimensions: First, adoption and use of payment means are to great extent influenced by the same variables and hence joint modelling is essential. In fact, neglecting this simultaneity would result in biased estimates and conclusions concerning the effect of payment card ownership on cash usage would be misleading. Second, we find that transaction and personal characteristics, the relative costs of cash and card usage and preferences are important determinants of cash usage. This finding implies that the use of cash is compatible with rational economic behaviour. Third, our analysis confirms that payment behaviour differs across spending categories. This corresponds to findings in the literature (Boeschoten 1998 , Bounie & Abel 2006 . We also find correlations that may be due to learning effects: Buying on the internet, which implies experience with non-cash means of payments, increases the likelihood of non-cash payments in daily retail transactions. And fourth, we find that credit card ownership (in addition to owning a debit card), does not significantly affect the use of cash in Germany. This result indicates that credit cards are used as substitutes for other non-cash means of payments rather than cash.
The paper is structured as follows: Chapter 2 develops an analytical framework upon which our empirical model is built. The data about payment behaviour in Germany is presented in Chapter 3. Estimation results are presented in Chapter 4. Chapter 5 concludes.
Analytical Framework
In order to fix ideas, we will first outline the individual's decision problem in a transaction cost model. Individual i choose a payment structure to minimize transaction costs. A payment structure is a vector
p is the sum of transactions using payment instrument j carried out by individual j.
More specifically, let the first entry, Transaction costs are given as a function of the payment structure and various individual characteristics, including the planned structure of expenditure. For example, the relative costs of using cash or credit cards will also depend on whether a person likes to dine out or orders in the internet. We may assume the following transaction costs function:
We assume that it is possible to pay using cash in every situation and marginal transaction costs are constant. They are normalised to 1. Marginal costs of other payment alternatives depend on the individual's characteristics. The costs of using a given means of payment vary over transaction types -it is easy to pay cash in a retail market, but many retail markets will accept credit cards only reluctantly. Ex post, we may always order transactions by the ease with which they can be carried out using a given payment instrument. Therefore, marginal costs using this payment instrument as compared to cash will increase by definition.
It is clear that not each element of i p will be positive for all households. If
it will not be worthwhile using payment instrument k at all, because even the first transaction will be more expensive than cash. If the inequality does not hold (and the solution foresees the use of cash), then a positive amount of payments will be carried out by k .
Thus, the decision is the outcome of a cost minimisation problem subject to non-negativity constraints regarding the elements of i p and the constraint that the sum of payments adds up to the individual's specific transaction volume: Adoption and the choice of intensity are really just different aspects of the same decision.
In a more complex reality, however, there may also be fixed costs for the use of certain means of payments, such as credit card fees, paperwork, learning costs or other restrictions like credit constraints. Furthermore, unobserved variables may influence the adoption and intensity decisions in different yet correlated ways. We therefore choose to model the decisions on adoption and intensity in a less integrated way, using limited information estimators (probit estimations for the adoption decision and instrumental variable regressions for intensity) as well as full information maximum likelihood estimators (bivariate probit estimation for payment instrument adoption and self-assessed use).
In our dataset, we observe the adoption decisions (ownership) for a variety of means of payments. We have two different measures for their use: the payment diary yields transaction data for a short period of time (one week), and from the interviews we have self-assessments for the use of cash and a variety of non-cash means of payments, by type of transaction. Not owning a debit card is a rare exception in Germany, and non-cash means of payments other than debit and credit cards are either not widely spread or rather infrequently used. Therefore, we estimate structural relationships for the share of non-cash payment instruments in total payments, aggregating all means of payment other than cash,
together with the empirically most important adoption decision, namely the acquisition of a credit card. In a first set of estimates, a linear model for i s is chosen, where credit card adoption i cc figures as an endogenous regressor,
This is complemented by a standard probit model for credit card adoption:
where some identifying exclusion restrictions of ρ and β need to be imposed. Our short run transaction data are rather noisy, as we follow individuals for only one week. Furthermore, payment behaviour is likely to depend very much on the type of transaction. Therefore a second set of estimations combines, in a series of bivariate probits, the credit card adoption decision with the prevalence of non-cash payments for different types of transactions:
again with appropriate identifying exclusion restrictions imposed on 1 β and 2
pv is a binary variable indicating whether or not an individual i typically carries out all his transactions of type j using cash or whether part or all of his transactions are carried out by non-cash payment instruments. This is a recursive simultaneous equation model of the adoption decision and transaction type specific intensity, both measured as discrete variables.
See Maddala (1983, pp. 122) on the model and Burnett (1997) for an application.
We make a distinct effort to take due account of household heterogeneity by conditioning on preferences and the structure of expenditure. Regarding certain characteristics of payment instruments, like convenience or anonymity, we use direct measures of preferences, as they will be evaluated by different households in a different way. In addition, we include measures for the frequency of types of transactions, as there may be supply constraints inducing a propensity to use a payment instrument in one context more than in the other.
The Dataset
The data for this study are drawn from a representative survey of individuals living in Germany which are 18 years or older, entitled "Payment Habits in Germany". Based on a random sample 3,612 individuals were selected and 2,292 actually interviewed in all 16 German Länder. 4 The interviews were conducted face-to-face using a programmed questionnaire tool (CAPI). A special feature of the survey is that the face-to-face interviews were supplemented with a drop-off payment diary which was to be completed by the interviewed person in the seven days following the interview (2,227 persons returned the drop-off diary).
The payment diary collects information on all individual transactions the interviewed person conducts during a one week period (in total, more than 25,500 transactions were recorded).
These include the euro amount of each transaction, the type of location where the transaction took place (shop, restaurant, internet, etc.) and the means of payment used to complete it (cash and a list of ten cashless payment methods). The persons keeping the diary were furthermore asked to indicate whether they would have been able to complete a given transaction in cash in case they paid with a non-cash instrument and vice versa.
The CAPI interviews supplement this information by providing data on various aspects of a person's payment behaviour, like ownership of payment cards, preferences for certain features of payment methods (anonymity, convenience, cost control, etc.), and on cash withdrawal behaviour. Additionally, the survey contains questions on factors that may influence an individual's decision to pay cash or use alternative methods of payment, like demographic characteristics and income.
Dependent Variables
The first stage of our empirical analysis focuses on the decision to adopt a credit card (described by eqn. 2). Given the analytical framework and data characteristics, we restrict our sample to persons who have already a debit card ("Maestro" or "EC" card). 5 We focus on this sample because almost all persons in Germany have a debit card and almost no persons have a credit card without having a debit card. Also, in light of the very high dissemination of debit cards, it is difficult to sensibly model the debit card adoption decision (given that in a majority of cases there is no choice involved on the side of consumers).
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For the second stage, the intensity decision, we focus on two separate types of dependent variables which both measure the cash intensity of an individual. These variables differ in several dimensions and allow tackling different aspects of the payment behaviour.
(i) For our first dependent variable, we make use of the individual transactions recorded in the payment diary and calculate for each person in the sample the volume and value share of all non-cash expenditures (SHARE_NON_CASH). Importantly, the non-cash share of expenditures is calculated only for those transactions for which the respondent was actually confronted with a choice. That is, we exclude those individual transactions for which only one means of payment was accepted by the merchant (cash or non-cash, respectively).
(ii) In contrast, the second set of dependent variables focuses on the payment behaviour at particular spending locations (e.g. retailers and gas stations). In particular, during the CAPI interviews which were conducted before survey respondents recorded their individual payment transactions respondents were asked to give general statements about how they usually pay at various spending locations, choosing among one or more payment means from a given list (e.g. "by cash", "by debit card", "by credit card"). Using this information we construct a binary variable which takes a value of zero if an individual pays "only cash" and one if an individual also (or exclusively)
uses non-cash means of payments. In the empirical model we consider this binary variable to be the observed counterpart to the latent variable which measures the share of non-cash expenditures. As regards the choice of expenditure types, we select the location for which we observe the highest total expenditures during the one week diary period (grossed up over all persons): daily retail expenditures (RETAIL_DAILY) and gas stations (GAS_STATIONS).
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Descriptive statistics for the dependent variables are summarized in Table 1 . Subsequently, we will refer to the two types of payment behaviour as short-run (diary) and long-run (questionnaire). Despite this simplifying notation, one should bear in mind that the two sets of variables do not only differ by the covered time horizon but also by their content (actual behaviour versus self-assessed behaviour) and by their source (derived result versus questionnaire answers). Evidently, the also differ by their scope (observed overall share of non-cash expenditures, a continuous variable, versus a latent variable for the share of noncash expenditures at two particular expenditure types) which, as discussed, requires different estimation techniques. In light of these substantial differences, we are convinced that a comparison of results for both sets of variables will constitute a rather solid basis for making judgments on the robustness of our findings.
Independent Variables
In selecting the independent variables we follow the literature. Our model includes measures of income, consumption patterns, the user cost of cash, preferences for specific characteristics of payment instruments, and network density, as well as several socio-demographic variables.
As the list of potentially relevant independent variables is quite long, we will briefly describe the most relevant variables and their expected effects on the adoption and intensity decision 8 .
Summary statistics are shown in Table 1 .
Income is mainly important for the adoption decision where it plays a dual role. First, household income (HH_INCOME) measures the scale of transaction or the composition of very idiosyncratic decision, we cannot explain with the data from the survey.
expenditures and should be positively correlated with the net-utility from card ownership.
Second, income affects the willingness of banks to grant credit cards to costumers. As a monitoring device banks observe income which is transferred onto a given account. The costs of cash and card usage should both affect the adoption and the intensity decision.
Our data set allows considering three types of cash related costs. First, we include the time (in minutes) it takes the respondent to get to the location where cash is usually withdrawn (a bank or and ATM, whichever is closer -DISTANCE_WITHDR). The second type of cash related costs arises from the subjective risk of being robbed or pick-pocketed (RISK_THEFT). Third, those who earn income in cash, have no cash acquisition costs and hence cash is relatively cheaper. To account for these reduced costs of cash, we include the share of respondents annual income received in cash (SHARE CASH). We also include a variable for measuring the availability of payment cards at the POS. In particular, we have constructed a dummy variable which measures whether respondents are frequent users of ATMs (ATM USER) -as the payment function and the withdrawal function are often integrated on the same card we suspect that availability of this card in the wallet eases its use also for payments and thereby 9 In total, we have information on the monthly frequency of transactions for 16 types of consumption reduces the cost of card usage relative to cash usage.
We also consider preferences for certain payment characteristics as potentially important for the adoption and the intensity decision. In particular, respondents were questioned about what characteristics they consider important for a payment instrument. Using this information we include whether the protection of privacy/anonymity (PREF. ANONYMITY), whether the possibility to make payments abroad (PREF. ABROAD) and the possibility to make payments on the internet (PREF. INTERNET) are important or very important characteristics for a person. 10 In a similar vein, we construct a dummy variable for the importance that respondents have long-lasting experience with payment means (PREF. HABIT). Furthermore, we include information whether respondents have a preference for expenditure control. Again, we separate between those for whom expenditure control is not important and those whom expenditure control is important. However, for the latter group we suspect that for some individuals expenditure control can be achieved by using cash while for some expenditure control can be achieved by card payments (as transactions are recorded on the account statement). To account for this ambiguity, we have defined two dummy variables, on for the former (PREF_EXP (CASH)) and one for the latter group (PREF_EXP (CARD)).
The density of the POS terminal network differs regionally -a higher POS terminal density should reduce the net costs of card adoption and, evidently, should increase the share of noncash expenditures. To account for this effect we have calculated from the payment diary data the share of transactions in a given region that could have been carried out by card payments (POS_DENSITY).
Finally, we include a set of socio-demographic characteristics: The age of the respondent at the time of the interview (AGE), gender (MALE), as well as dummies for different labour market statuses (e.g. EMPLOYED), categories of jobs (e.g. CIVIL SERVANT), and levels of education (e.g. EDU MED). Depending on the context (adoption or intensity), some of these variables control for opportunity costs of time (education, employment status and occupation) and others for creditworthiness (banks are less likely to issue credit cards to unemployed persons). Also age might exert an effect via different channels: e.g. the shadow value of time or the propensity to adapt to new technologies or the composition of expenditures.
As discussed, our empirical framework accounts for the endogeneity of the credit card expenditures. 10 The formulation of this question is such that it refers to payment instruments in general and not to a particular variable. Identification of the instrumental variable approach (eqn. 1) or the recursive simultaneous bivariate probit model (eqn. 3) requires finding variables that are correlated with the credit card adoption decision but uncorrelated with the intensity decision. In our estimation approach we choose the following three variables as instruments:
JOINT_ACCOUNT takes a value of one if the person does not have a bank account himself, DIRECTBANK and ACCOUNT_INC. The variables referring to accounts are proxies for information that banks are able to observe and can use when deciding whether to provide an applicant a credit card or not.
Results
The estimation results are summarized in Table 2 . The results are grouped into the adoption
equation (column I) and the intensity decision (columns II-V). Within the intensity decision, we present results for the share of non-cash transactions (SHARE_NON_CASH) from an OLS regression (column II) and an instrumental variable approach (column III). 11 Columns
IV and V summarizes results for the bivariate probit estimations, with the dependent variables RETAIL_DAILY and GAS_STATIONS.
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We begin the discussion of our findings with a short overview of the main results and move on to a discussion of some detailed results regarding specific groups of explanatory variables.
[INSERT TABLE 2 ABOUT HERE]
The major results of our analysis concern the role of credit card ownership in the intensity decision. The results from an OLS estimation of the intensity decision equation that treats the credit card variable as exogenous, yields a positive and significant coefficient of credit card ownership: owning a credit card seems to depress the share of cash in total payments.
However, if credit card ownership is treated as endogenous, the variable becomes insignificant. This result is very robust, holding for both the long-term and the short-term payment behaviour as well as for different sets of instruments. After controlling for the fact payment instrument. 11 We concentrate on the share based on the volume of transactions. The results for the share based on the value of transactions are very similar, qualitatively.
that the adoption and the intensity decision are driven by largely the same set of variables, exogenous variations in credit card ownership do not seem to influence the cash share in transactions. We will return to this finding in the conclusions.
An important question we address is whether payment behaviour is based on rational decisions or habit persistence. The signs of the estimated coefficients are consistent with rational behaviour, rather than habit persistence. The high predictive power of the choice equations -80% of cases are correctly classified in the adoption decision; 73% and 73% in the the two bivariate probits-indicates that the variables we included in our empirical model explain a significant part of the variation in payment behaviour. At the same time, we observe that our direct measure for habit persistence (PREF_HABIT) is insignificant in all our equations. In our view, this implies evidence against the predominance of habit persistence.
All groups of explanatory variables (demographics, expenditure structure, the relative price of cash usage and preference for certain means of payment characteristics) influence the adoption decision and the long-term payment behaviour (columns IV and V). For the cash share equation using payment diary data (column III), surprisingly enough, only the variables measuring the relative costs of cash usage and very few demographics and preference variables are found to be significant.
Our findings suggest that the relative costs of cash and card usage are important determinants for the cash share of transactions, both overall and according to spending locations. For this group of variables we find most similarities between the qualitative results for the estimation of the cash share (short-run diary) and the decision to use cash exclusively at gas station and retailers (long-run questionnaire). We show that individuals using ATMs frequently tend to use less cash for their transactions than other individuals. This is surprising at first glance, because for these people withdrawing cash seems to be cheap, which should favour its use in transactions. However, frequent ATM users also have their debit cards at hand most of the time, since they need it in order to be able to withdraw money. They are also familiar with using their cards and providing their PIN-code at an electronic machine. The familiarity and permanent availability of non-cash payment instruments seems to drive their behaviour, rather than low costs of withdrawing money. Not surprising, individuals receiving a high share of income in cash, ie access to cash is cheap, are more likely than others to use cash for transactions. This may also explain the negative effect of the share of cash income on the 12 Because of our different estimation approaches, point estimates are not directly comparable.
adoption of non-cash payment means. They simply do not have high demand for cashless payment instruments.
A very strong role is also found for the density of electronic POS terminals, with the expected positive effect on non-cash payments. For the adoption decision, POS_DENSITY exerts a negative effect on the likelihood of credit card adoption. This seems plausible, given that a high POS density implies that debit card transactions are possible almost everywhere and credit cards are redundant. However, this result may well be specific for Germany, where only a relatively small number of shops accept credit cards.
The average value of the transactions recorded by the respondent in the diary has a significant influence on the share of transactions carried out by non-cash: The point estimate implies that with higher average values, more non-cash payments occur. This corresponds well with results from the theoretical (Whitesell 1992 ) and empirical literature (Boeschoten, 1998, Bounie and Abel, 2006; Hayashi, F. and Klee, E. 2003) . In contrast no significant effect for the difference between the largest and the smallest transaction (SPAN_VAL_TRANS) is found.
Preferences for certain characteristics of means of payments are closely linked to the credit card adoption decision, as expected. The results for the probit estimation of the adoption equation indicate that individuals who need credit cards, e.g. to conduct transactions on the internet or abroad, have a higher likelihood of credit card ownership. Individuals concerned with anonymity and controlling their expenditures less often own credit cards. An interesting finding from this block of variables is that consumers for whom the ability to use a payment instrument on the internet or abroad is important, less frequently pay cash at retailers and gas station. This may be due to correlated individual specific "technical inclination" effects on several dimensions of behaviour, but learning effects are possible too: the experience gained with electronic payments online and abroad may be transferred to other spending categories.
Demographic factors are a third group of explanatory variables which play an important role for the decision to adopt a credit card. The coefficients we get on the demographics in the adoption equation are in line with our expectations. Relative high household income and high levels of education increase the probability of credit card ownership significantly.
Demographic characteristics also have a strong influence on the long-term payment behaviour at retailer shops and gas stations. We find heterogeneity between the two spending categories with regard to the effects of demographics.
This result together with the finding that the qualitative results for other variables are very similar for both spending categories confirms our view that individuals behave differently for different spending categories. The insignificance of almost all demographic characteristics in the instrumental variable regression for the overall share of non-cash transactions is puzzling and raises questions on the validity of a specification that aggregates over all spending categories.
Conclusions
Individuals seem to base their payment behaviour on systematic decisions: it is correlated with variables describing the nature of transactions, the characteristics of payment instruments and individuals. This makes it unlikely that the observed high prevalence of cash payments is the result of habit persistence. Ceteris paribus, i.e. with current technology and given the other factors for individual decision, the share of cash in total transactions is unlikely to erode much further. However, with further technological shifts or changes in the strategies of sellers and network providers, this may change of course.
A very important feature of our results is that credit card ownership has no effect on the share of cash transactions, once endogeneity is accounted for. The decisions on adoption and intensity seem to be hierarchical: The share of cash payments is decided first, and it is left to other variables to decide by which of the various instruments the non-cash share is effectuated. The variation of costs between cash and the group of all non-cash payment instruments seems to dominate the variation within the group of non-cash means of payments.
In other words: the relative costs of non-cash instruments vis-a-vis cash may be highly correlated. In any given decision context, there does not seem to be a big difference between the costs of using debit and credit cards.
If this explanation is true, the two competing systems of non-cash payments are close substitutes, and only one of them may survive in the long run. In Germany, this is not unlikely: Overdraft credit lines are widespread, and people can access them using their debit card. On the other hand, almost everybody balances credit cards at the end of the month, i.e.
the credit card is really used as a payment device. In this situation, it does not matter much which of the two systems is used.
In this paper, we have concentrated on the overall cash share. 
